



Eeport on the Discharge Observations 'at Undra 
lala, Mount Abu, for the year June 
1st, 1923 to May 21st, 1924, 



(1) The observations were carried out by means of an experimental 
masonry weir with top length 40 feet. 

The maximum depth from the crest of the weir to Nala bed was 18 feet. 

The total capacity of the reservoir at w eir level, i.e., at the 18 feet 
contour, was 1,408,000 c.ft. or 8,800,000 gallons. 

• The total capacity of a reservoir with a 50 feet high dam as proposed for 
the Abu Water Supply Scheme would be kO, 000,000 c.ft. or 125,000,000 
gallons. 

(2) Observations wore taken as follows 

As the water started to rise in the reservoir tho discharge from the 
catchment area was calculated from the depths of water as shown 
against the gauge, and from the corresponding contour areas of the 
bed of tho reservoir, until the reservoir filled, vide Table I and 
Tablo III. The reservoir filled at 4-10 a.m. on the morning of the 
27th of July 1923. As soon os the water rose to weir level a 
rain gauge was automatically closed, and this showed that the 
reservoir filled after a total rainfall of 11*20". 

(3) As soon as the water started to flow over the weir accurate records of 
the depths of water passing over the weir weie taken by means of an automatic 
clock-work recorder attached to a float chamber, and the discharges were worked 
out from the formula Q,= J c I b /2 g h, 

Where Q=di<chnrge ic cusoc.s, 

c=’u77, 

l=lenglh of veil =40 feet, 

h=deptli of ^ater passing over the weir, 

g=S2, 

thc.velocity of approach being neglected. 

The results arc shown in Tabic I, and Table XI shows the progressive 
totals of rainfall, discharge and run-off, and it will be seen from this table that 
alter a rainfall of 40 inches the run-off was 67 per cent., wMoh was also the 
ease during the year 1922-23. 

The catchment area at Kudra Nala is entirely rocky and by adopting the 
coeffieip,, if *577 in the formula mentioned above, and by neglecting the 
'velocity of approach the figures obtained for run-off are probably on the low 
side. 

Tabic IT shows that this year’s ruinfall of 41*15 inches, which is about 
01 per cent, of tlie average rainfall ol 07 inches’ at Kudra Mala, would have 
filled (approximately) three -fourths of the reservoir with a 50 feet high dam 
as proposed for the Water Supply Scheme. 

(4) 'lable IV shows temperature observations for the year June 1st, 1923 
to May 31st, 1924. 

(5) Table V shows the loss of water in the experimental resen oir due to 
leakage, evaporation end absorption. 



It will be seen that the total loss amounts to a depth of 8—2*6" j of this 
a loss, of 1—05" depth of water was due to leakage through the experimental 
dam, and a loss of 7' — 2" depth of water was due to evaporation and absorption. 
But no traces of leakage through the bed of reservoir could be traced on the 
down-stream side of the dam. This result may be considered satisfactory. 
The amount of Iosb due to absorption will decrease after a few years when 
the bed of the experimental reservoir gets thoroughly saturated and silted, 
and the loss due to evaporation and absorption will probably be very similar 
to that in the Nakki Talao, which averages about 5£ feet per annum. 


Mount Abuj 


CHHUTTAN LAL, 
Superintending Engineer , Rajpulana^ 
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TABLE I. 

Table as per Appendix G of tbc printed report on the Kudra Nala Scheme showing daily 
register of rainfall, and calculated discharge for the year 1923. 


jSfoTE, — 1" rainfall on catchment »voa of ‘251 aquaro mile gives . Bill x ^ P cubic foot = oS3,l23'2 

12 

. cubic foot of water. 



EAINFALL. 

Eiso in 






water level 

Calculated 
disohn go. 


Dates. 

In 

Tn 

in tho 

experimental 

EnsiARxs. 

* 

inflhoB. 

cubic feet. 

dam, in foot. 



July 1023. 



- 



1 

• •• 

... 

•M 


Tho rainfall of ’95" from loth 
February till 16th May hag boon 

2 

M* 

• •• 

... 

••• 

neglected. 

3 

A 

Mt 

• • • 

• • • 

... 


6 

0-10 

58,312 

• • • 

10' 1" 


As walor rose i . the reservoir the 




discharges weie calculated from 

G 

... 

• •• 

10' h" 

... 

tho daily rise of water as shown 
by the gauge, and from tho 

7 

0-60 

326,549 

10' 1" 

3,007 

contours as given in tbc table of 
capacities. 

€ 

012 

09,975 

• • • 

« *• 


9 

• « • 

... 

10' 

• • • 


10 

0-96 

553,907 


25.606 


11 

008 

49,060 

• • * 



12 

0-41 

239,080 

• •• 

• •• 


P 

0-47 

274,008 

10' 6" 

7,339 


14 

... 

• •• 

• • • 



16 

• •• 

... 

10' 4|" 

• i • 


10 

• • • 

• • • 

10' 4" 

• •• 


17 

• • » 

• •• 

10' Si" 



18 


• •• 

10' 8" 

... 


10 


... 

10' 2i” 

... 


23 

1-31 

703,892 

10' 10" 

55,000 


21 

1*45 

845, ’29 

11' 11" 

84,000 


22 

2-05 

1,105,403 

15' 0" 

814,000 

C 

23 

033 

204,093 

15' 2" 

27,888 


24 

1-78 

1,037,959 

10' 10" 

, 879,333 


25 

0-62 

,803,224 

17' G" 

183,945 

Up to 4-10 A.M. 

2fl 

f 106 

012,279 

GO 

O 

,191,884 

> From 4-10 a.'m. to 0 A.sr, 


(. 0 80 

.408,493 

••• 

77,860 

3 

27 

1-18 

,68 8,086 


509,910 

The dam began to overflow at 

GO 

ca. 

t 



4-10 a. si, on 27th July 1923 and 

0’ul 

,.23,824 

• •• 

80,010 

at this point ob ovvatiems of 
dhclmrgts ot ei the' weir were 

- ,20 

, 0-10 

58,812 

• M 

10,718 

taken by deck-work rcooidor. 

30 

0-02 

11,002 

• • • 

Nil 


31 

1-30 

758,000 

9 

09,277 


TOTAL 

- 

14-C4 


m 

1,014,122 
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TABLE I — contd. 


Table as per Appendix 6 of the printed report on the Kndra Nala Scheme showing daily- 
register of rainfall and calculated discharge for the year 1923 — contd. ’’ 



Rainfall. . 

Rise in 
water level j 

Calculated 

discharge. 


Dates. 

In 

inches. 

In i 

cubic foot. ’ 

in the 

experimental 
dam, in foot. 

Reuabkb. 

Brought forward . 

14*84 

I 

. 8,636,921 

Ml 

1,914,122 


August 1923. 






1 

1*00 

683,123 


416,968 


2 

0*46 

262,406 

Ml 

74,016 


3 

1-26 

728,904 

III 

131,976 | 


4 

0-60 

349,373 


399,600 


6 

0-02 

11,062 

• •• 

180,000 


6 

• 1 • 


• M 

• •• 


7 

... 

• •• 

Ml 

Ml 


8 

0*45 

26»,405 

1 

Ml 

28,080 


9 

0-76 

| 437.343 

Ml 

67,680 


10 

0-42 

( 244,912 

• •• 

209,300 


11 

0*38 | 

| 221,687 


191,400 


12 

0-90 ; 

624,810 

• •• 

96,272 • 


13 

0-40 | 

233,249 

III 

113,760 


Id 

4*06 

2,880,460 

Ml 

2,728,980 


16 

0*43 

279,899 

Ml 

1,126,000 


16 

6-50 

3,207,177 

• •• 

3,067,100 


17 

1-90 

1,107,934 

• •• 

866,200 


18 

1-07 

623,912 

i 

Ml 

543,000 


19 

1-05 

612,280 

••• 

604,800 


20 

080 

466,600 

Ml 

629,200 


21 

1-30 

.768,060 

••4 

711,800 


22 

1*25 

728,904 

• •• 

947,600 


28 

0*75 

437,842 

i 

1 

701,200 


24 

0-47 

274,008 

••• 

363,600 


25 

: 

0-04 

28,325 

Ml 

298,080 


26 

0*25 

145,781 

i 

138,240 

: 

27 

0-03 

17,494 

... 

28,080 


28 

0*06 

1 

29,166 

1 

III 

21,600 


29 

• it 


Ml 

* 

13,860 

The dam ceased overflowing, on 
28th August' 1923. Rainfall of 
*09'' on 31st Octohoris negleotefl. 

Total 

41-16 

23,996,516 


16,500,604 



, 
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TABLE. II. ' 

Progressive totals of rainfall, observed discharges and run-off at Kndra Nala for the jear 

1928. 



Raikfalx. 

Calculated 

discharges 

Run-off. 

Discharge. 


Datos. 



Remabkb, ■ 

In 

incites. 

I" 

cubic feet 

in o. ft. 

Rainfall. 


July 1023. 






1 

ill 

Ml 

«i| 

... 


2 

Ml 

- 

• •• 

Hi 


3 


• •• 


... | 


4 

••• 

• •• 

• •• 

•ft 


6 

o-io 

68,312 




6 

010 

68,312 


Hi 


7 

0‘66 

384,801 

3,067 

•0095 


8 

0-78 

464,830 

3,667 

*0096 


0 

078 

484,830 

8,607 

*0096 


10 

173 

1,008,803 

20,333 

•029 


11 

1-81 

1,066,409 

20,333 

•029 


13 

2-22 

1,294,683 

29,833 

*029 

r 

13 

2-69 

1,603,601 

SO.CGO 

*023 


Id 

2-69 

1,608,001 

30,006 

*023 


1G 

2-09 

1.GC8.001 

80,006 

•023 


16 

2'G9 

1,603,001 

30,066 

•023 


17 

2-09 

1,668,001 

30,006 

*023 


18 

2-09 

1,608,001 

30,060 

*023 


19 

2*09 

1,668,001. 

; 80,000 

•023 


20 

. 4-00 

2,832,403 

91,606 

■039 


21 

5*15 

- 8,178,022 

120,332 

•080 


22 

7-00 

4,378,426 

440,332 

•100 


23 

7*86 

4,677,618 

467,720 

•102 


24 

. 0*63 

6,016,477 

841,063 

•140 

► 

. 2G 

10*16 

6,018,701 

1,094,098 

.•178 


20 

C 11*20 

(. 1200 

0,630,980 

6,997,47.8 

1,210,832 

' 1,294,182 

•180 *1 
•185 j 

At tills point 
roscrvolv filled. 

27 

13*18 

7,686,603 

1,804,092 

•235 


28 

1322 

7,708,887 

1,834,132 

-238 


29 

13*32 

7,707,199 

1,844,845 

■A 

•238 


30 

13*84 

7,778,801 

1,844,645 

•237 


81 

14*01 ’ 

8,63G,021 

1,914,122 

•223' 

/ 
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TABLE II— contd. 

Progressive totals of rainfall, observed. discharges and run-off at Kudra Nala for the year 

1923 — contd. 



RaINFALIi. 

Calculated 

discharges 

Kun-off. 

Discharge. 


Pates. 

\ 



Remabks. 

* In 
inoheB. 

. In 

cubio feot. 

in o. ft. 

Bainfail. 


Brought forward . 

14-64 

8,636,921 

1,914,122 

•223 


August 1923. 

1 

16-64 

9,120,044 

2,330,090 

•256 


2 

16-09 

9,382,449 

.2,401,106 

•266 


3 

17-34 

10,111,968 

2,636,082 

•251 


4 

17-94 

10,461,226 

2,935,682 

•281 


6 

17-96 

10,472,888 

3,115,632 

•298 


6 

17-96 

10,472,888 

3,115,682 

•298 


7 

17-96 

10,472,888 

8,116.682 

•298 


8 

18-41 

10,736,293 

8,143,762 

•293 \ 

1 

9 

19-16 

11,172,686 

3,211,442 

-288 


10 

-19-68 

11,417,648 

3,420,742 

•800 


11 

19-98 

11,639,136 

8,612,142 

‘310 


12 

20-86 

12,163,945 

3,703,414 

•305 


13 

21-26 

12,397,194 

3,822,174 

•308 


14 

26-21 

15,233,664 

6,651,164 

•427 


16 

26-69 

16,668,568 

7,677,164 

‘493 

• 

18 

32-19 

18,770,730 

10,734,264 

•672 


17 

84-09 

19,878,664 

11,699,464 

■584 


t 

18 

36-16 

20,602,606 

12,142,454 

•694 


19 

86-21 

21,114,886 

12,747,264 

•’604 


20 

97-01 

21,681,386 

13,276,464 

•616 


' 21 

38-31 

22,389,446 

18,988,254 

•626 


22 

39-66 1 

23.068,350 

14,935,864 

‘ *648 


23 

40-31 

23,505,692 

15,637,054 

<67 


24 

4078 

23,779,760 

16,000,654 

;6S 


25 

. 40-82 

23,803,085 

v 16,298,784 

•69 


,26 

41-07 

23,948,866 

16,436,974 

•69 


27 

41-10 

■ 23,906,360 

16,466,054 

•89 


28 

/ 

41-16 

23,995,616 

r 16,486,664 

(. 16,600,604 

•89 

'•69 

l 

After this date there 
was no further dis. 
charge over the weir 
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.TABLE III. 


Tabic showing ' the capacities of the experimental reservoir at Kudra Nala as worked out 
from contours mado of the bed of the reservoir. 


Experimental dam fall 
np to 

Capacity below 
eaob height in 
gallons, 

Capacity below 
each holght in 
o. ft, 

1 foot 

*N 


2 feet 



3 „ 

1 


4 „ 

1 

“I 


6 

J 


8 n 

460,876 

73,100 

7 „ 

601,000 

80,160 “I 

3 ,» 

701,000 

112,100 J 

9 

1 , 000 , oco 

160,000 

10 „ 

1,300,000 

208,000 j 

11 ,, 

1,860,003 

296,000 -I 

12 „ 

2,000,000 

320,000 J 

13 ,, » 

2,600,000 

400,000 1 

U 

3,1(50,000 

601,000 J 

16 „ 

3,950,000 

632,000 

10 „ 

4,077,187 

796,325 j 

17 „ 

6,760,000 

1,080,000 | 

19 „ 

8,800,000 

1,408.000 J 



32.000 
47,840 

48.000 

88.000 

24.000 

80.000 

104.000 

128.000 
164,325 
283,075 

328,000 



Next. ~ Tho contour nt tbo crest of tho experimental dam is equivalent to that of the 22 feet contour of 
Appendix 8 in tlio printod report on tbo Kudra Nala 8cbomo, tbo rcducod lovol of tbo orost of tbo 
experimental dnm Doing 4115*13 and that of tbo 22 foot contour in Apppondix 8 being tho tame. 
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TABLE IV. 


Record of temperature at Kndra Nala for the month of June .1923. 



KUDRA NALA. 


- 

Cato nod month. 

Ik biudb. 

Ik suk. 

Remarks. 


Minimum. 

> Maximum. 

Maximum. 


Juno 1928, 

1 

76 

04 

107*6 


2 

SO 

96 

109*6 

The maximum sun tempera- 

3 

78 

M 

107*0 

tnro observations were ' 
taken by moan* of a black 

4 

79 

92 

107*6 

bnll Solar Radiator 

thermometer ns supplied . 

6 

78 

92 

112*0 

by the Mathematical 
Instrument office, but on 

6 

72 

93 

110*0 

comparison of results of 
txvo such tberroomotera 

7 

72 

90 

101*5 

they were foutld to vary 
considerably. 

S 

78 

91 

100-5 

Honco the obnervatiooB in 
column 4 ovo not quite 

0 

68 

88 

9B*5 • 

trustworthy. 

10 

73 

88 

100*0 


11 

74 

88 

99-6 


13 

76 

87 

97*0 


13 

73 

86 

93*6 


14 

78 

86 

930 


15 

73 

89 

100-0 


10 

72 

89 

99*6 


17 

74 

86 

96*0 


18 

68 

87 

95-0 


IP 

67 

88 

96*0 


SO 

68 

86 

07*0 


31 

68 

84 

92*0 


32 

67 

83 

91*0 

This remark holds good for 

28 

07 

85 

92*0 

oil 12 months. 

34 

' 69 

87 

92*6 . 


35 

ro 

90 

98*0 


2G 

66 

90 

100‘0 


• 37 

66 

89 

97*0 


28 

08 

88 

97*0 


29 

67 

CO 

4 

92*0 


30 

67 

86 

94'0 











TABLE \V—conta. 

Record ol temperature at Kudra Nala for the month of July -1923. 


Date and mouth. 

KUDRA NALA! : 

Reuabks. 

In beads. 

In bon. 

Minimum. 

Maximum. 

Maximum. 

July 1923. 

I 




1 • 

70 

83 

• 97-6 


2 

60 ' 

86 

95-0 


9 

69 ' ' 

86' 

OB'O 

- 

. 4 i 

67' 

85' 

950 


6 

68' 

87 

94-0 


6 

67 

85 

O.t'O 


7 

68 

86 

97'5 


8 

65 

83 

98-6' 

\ 


9 

1 67 

74 

96-0 

• 

10 

■69 

81 

04*6 

• 

11 

67 

80 

100*0 


12 

69 

81 

92*0 


18 

65' 

73 

92*0 


14 

65 

73 

\ 

81*0 

, 

16 

67 

78 

94 


16 

70 

82 

100 


17 

65 

83 

99' 


18 

66 

82 

02 

- 

19 

67 

81 

01 


20 

89 ' 

82 

97-6 t 


21 

69 

82 

99' 


22 

69 • 

83 

101 ' 


23 

69' 

81 

101 

* 

24 

70 

82 

. 98 '' 


26 

8?' 

72 

86 * ! 


26 

67 

70 

74 * *'' 


27 

63 ' 

70 " 

, 76*e 


28 

64 ' *' 

68 . 

; 72*6*’ 


29 

66' 1 

73 ’’ 

91*5 * 


SO 

64 

69’ 

t 

78*6' ' 

* 

.31 

66 ’ 

‘ 69 ' 

■ 76-0 '* 

’ 1 • 

1 


! 




I 
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TABLE IV— 


Record of temperature at Kndrsv Nala for the month of August 1028. 


Date and month. 

KUDRA NALA. 

< Ebmabkb, 

Ik s bade. 

Ihbuh. 

Minimum. 

1! mi mum. 

Maximum. 

August 1028. 





1 

64 . 

70 

70 


3 

64 

70 

72 


8 

65 

74 

02 


4 

64 

68 

85-5 

. 

5 

64 

63 

71 


6 

64 

74 

82 


7 

04 

76 

84 


8 

66 

ro 

02 


0 

63 

72 

89 


10 

64 

71 

82-6 


11 

67 

70 

B2-0 


12 

64 

70 

83 


IS 

67 

70 

95 -6 

* 

14 

69 

-72 

84-0 


16 

87 

76 

91-0 


16 

60 

70 

81-0 


17 

04 

70 

7G-0 


18 

64 

70 

74-0 


10 

60 

72 

86*0- 


20 

63 

68 

74-0 


21 

63 

71 

83-5 


22 

61 

72 

87-0 


23 

' 03 

63 

74-0 


24 

68 

OS 

72*0 


26 

63 

67 

76*0 


26 

64 , 

71 

90-0 


27 

63 

70 , 

850 


28 

65 

74 

890 


29 . 

63 

72 

860 


SO 

64 

72 

860 


31 

62 

70 

850 















Befio'rd of.tenipeTatrire at 


TABLE' 

Kiidro IW to *» *"* ° { M !j 

KCDRA HAIiA. 1 


Data and month. 


IS SHADE. 


JlinicSum. 


Mwimttto. 


, Is BUN. 


jlaximtiiDB. 


ilBHASHB. 


Soptombcr 1823. 


, 100-B 
' 101*0 


12 


TABLE I V—cont&. 

1 

Record of temperature at Kudra Nala for the month of October 1928. 




KUDRA. NALA.' 

• 


Date and month. 

Ik shade. 

Ik sue. 

Beuabks. 


Minimum. 

Maximum. 

Maximum. 


October 1928. 

1 

70 

87 

102-0 


2 

68 

86 

100-0 


3 

67 

86 

99-5 


4 

66 

85 

99-0 


6 

68 

83 

95-0 


6 

62 

81 

95‘0 


7 

61 

80 

95-6 


8 

61 

81 

96-0 


9 

64 

85 

97-0 


10 

62 

86 

101-0 


11 

65 

87 

- 101-0 


12 

64 

86 

100-5 


18 

64 

86 

101-0 


14 

« 

63 

84 

99-0 


15 

63 , 

85 • 

100-0 


16 

68 

87 

101-0 


17 

63 

87 

ioo-o 


18 

64 

86 

97-0 


19 

62 

84 

| 

96-5 


20 

63 

85 

96-0 


r 21 

64 

86 

99-0 


22 

63 

84 

97-0 


23 

| 61 

83 

99-5 


24 

62 

84 

99-5 


25 

63 

85 

100 


26 

68 

83 

92 


27 

64 

GO 

92-5 


28 

60 - 

82 

92 


29 

60 - 

82 . 

92 


30 

62 

84 

94' 


31 

59 

87 

90 
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TABLE TV--conid. 
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TABLE XV — contA 
/ 

Record' of temperature at Kudra Nala for the month of February 1924. 

A * 



KUDRJL NALA. 


Date and month. 

Th shads 

Ik bun. 

\ 

Bemabkb. 

% 

Minimum. 

Maximum. 

I 

Maximum. 

m 

r«lru»ty 1024. 

1 

69 

79 

9$ 

a 

2 

54 

78 

90 


S 

63 

74 

. 86 


4 

62 

73 

87 


5 

66 

76 

89 


0 

69 

76 | 

87 


r 


66 

B0* 


s 

46 

62 

76-0 


9 

46 

62 

75-0 


10 

42 

62 

76-0 


11 

41 

64 

760 


IS 

t 

41 

65 

77* 


11 

42 

62 

7V* 


u 

49 

68 

88- 


16 

42 

68 

81 


1* 

46 

72 

83 


if 

61- 

76 

CO 


18 

62 

77 

89 


19 

63 

78 

go 


20 

64 

80 

92 


21 

63 

81 

02-5 


22 

63 

77 

88*5 


23 

62 

78 

90-0 

♦ 


24 

54 

82 

92’0 


26 

69 

82 

96-0 


26 

62 

78 

92-0 


27 

48 

74 

84*0 


28 

64 

78 

v 86 ‘0 

- 

29 

56 

80 

93‘0 
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TABLE lY—contd. 

Becord of temperature at Kudra Nala for the month of March 1921. 


Date and month. 


March 1921, 
1 
2 
S 

4 

5 

6 

7 

8 
9 

10 

11 

32 

18 


| KUDRA NALA. 

Ik shade. 

Ik sun. 

Minimum. 

Maximum. 

Maximum. 

— — 


Resumes. 
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TABLE IV — contd. 

Record of temperature &t Kndra Nala for the month of April 1924. 


• 

Date and month. 

KUDRA NAliA. 

Reuabks. / 

FUADS. 

In sun. 

Minimum. 

Maximum. 

Maximum. 

April 1924. 





1 

69 

98 

106 


2 

09 

92 

105 


S 

Of 

90 

104 


4 

G6 

88 

102 


5 

67 

89 

101 


6 

68 

88 

100 


7 

68 

90 

102 ■ 


8 

66 

88 

101 


e 

68 

90 

108 


10 

64 

93 

105 


n 

65 

90 

101 


12 

67 

88 

92 


13 

68 

81 

92 


14 

. 66 

87 

96 


16 

64 

92 

103 


16 

66 

92 

105 


ir 

70 

93 

104 


18 

74 

95 

107 


19 

77 

98 

III 


20 

74 

98 

108 


21 

78 

97 

112 


22 

72 

£8 

120 


23 

74 

100 

111 


24 

72 

96 

106 


£5 

' 72 

92 

108 


£6 

74 

> 95 

105 


27 

67 

> 91 

, 102 


28 

68 

91 

' 102 


29 

69 

91 

104 


80 

65 

88 

i 

102 



/ 
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TABLE I V—concM. 



20 


w 

a 

< 

Eh 


5 

eO 

a 


a 



o 



P 

01 

B 

V 

p< 

v 

a 

a> 

rS 


a 

P 

« 4-4 

o 


s>> 

M 


a 

g 


bJD 

n 




**a 

?3 

Q/ 

S 




Gl^—W-Bwaf i^WD, 'Hijput&nft— 8.7*25— 50, 



